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Abstract 
This paper clarifies the current flow of semi-trailers with international maritime container cargo in Japan, focusing on time 
distribution and expressway utilisation, by an investigation in the Tokyo Metropolitan Area as well as in port districts. For 
comparison, a similar survey was also conducted in the urban and port area of Busan, South Korea. Based on the results, the 
commonalities and differences between both countries are examined. Implications for Japanese transport conditions of semi-
trailers are discussed, especially in terms of container terminal gate open times, transporting two 20ft containers loads, usage of 
inland depots, and promotion of their expressway use. 
© 2010 Elsevier Ltd. 
Keywords: International maritime container; semi-trailer transport; Japan; South Korea; time distribution; expressway utilisation  
1. Introduction 
Shares of vehicular transport, using semi-trailers for example, accounts for more than 95% of the total amount of 
domestic land transport for international maritime container cargo in Japan on a tonnage basis. Nevertheless, due 
mostly to geographic reasons in that Japan is a mountainous island country with many hills, vehicular transport of 
international maritime container cargo by semi-trailers in Japan is subjected to various restrictions as it is a special 
transport measure exceeding normal limitations.  
Within this context, the economic loss of rerouting due to bottlenecks for semi-trailers with international 
maritime container cargo, based on a shortest path search considering transport costs, time and toll fares have been 
calculated (for example, Watanabe et al., 2008). However, there has not been so much research on the current status 
of semi-trailer transport of international maritime container cargo until now, focusing on volume of traffic by roads, 
route choice behaviour, utilisation ratio of expressways, etc.  
A route choice model of the container trucks in the Tokyo Metropolitan Area was developed with considering the 
effect of the designated road network for heavy and toll vehicle (Hyodo, 2008). Furthermore, other examples of the 
research on container road transport are Chung et al. (2007), Cheung et al. (2008), and Jula et al. (2005), which 
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focus on the optimal modelling of container road transport in the intra-city or inter-city network. Although their 
main interests are on developing a theoretical model and solution algorithm, the actual situation of container road 
transport in Korea, Hong Kong and USA (California) are briefly summarized respectively in these papers, without 
any concrete figures. In these papers, for example, Jula et al. (2005) refers to a report (Barber and Grobar, 2001) 
which investigates the actual situation (e.g. time distribution and waiting time at the terminal gate) of container road 
transport around the Port of Los Angeles and Long Beach. In the above theoretical papers, although the contents 
loaded on the trucks are international cargo, the targets of the optimisation are limited to the domestic network; 
therefore, the modelling approaches are almost similar to those for domestic freight transport. Whatever the case, no 
research could be found that conducted this kind of investigation in multiple countries and compared the results, 
especially in East Asia.  
Thus, the purpose of this paper is to clarify the current flow of semi-trailers with international maritime container 
cargo in Japan, with a particular focus on time distribution and expressway utilisation, by conducting a unique 
investigation in the Tokyo Metropolitan Area as well as in port districts. For comparison, the authors also conducted 
a similar survey in the urban and port area of Busan, South Korea. By comparing these survey results, characteristics 
and issues for improvement, as well as implications of semi-trailer transport of international maritime container 
cargo in Japan will be further clarified. 
2. Field Surveys in Japan and Their Findings 
2.1. Survey summary 
A summary of a cross-sectional survey of traffic volumes is shown in Table 1. The survey was divided into a port 
district survey and a hinterland area survey. For the port district survey, two typical ports were targeted; Daikoku 
Pier and Honmoku Pier at the Port of Yokohama which is representative of a major port in Japan, and Hitachi-Naka 
Port in Ibaraki Prefecture as a representative local port. The ratio of expressway utilisation in the port vicinity by 
measuring the traffic volume of semi-trailers loading international maritime container (hereafter, “semi-trailers”) at 
expressway entries near piers and at surrounding intersections was also estimated. As for the survey of hinterland 
areas, as shown in Figure 1, survey points were set up at regular intervals along metropolitan expressways and 
parallel highways in each direction, and the traffic volume of semi-trailers at each survey point was measured. 
 
Table 1 Summary of survey in Japan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Yokohama Hitachi-Naka
Date
a) 7:00 -7:00 (next day)
    18(wed.) Feburary, 2004
b) 7:00 - 19:00
    3(wed.) March, 2004
c) 7:00 - 19:00
    17(wed.) March, 2004
7:00 - 7:00 (next day)
10, 17, 24 (wed.) March, 2004
Time 24hours
Number of places
(people) 7(21) 6(12) 39(121)
Target
Methodology
a) 24hours   b), c) 12hours
semi-trailers with 20ｆｔ，40ｆｔ (normal) and 40ft high cube container (liquid containers are
excluded)
- fill transit time and direction in the survey sheets
- take pictures of the targets in the daytime
1) Port District 2) Hinterland
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Figure 1 Survey points for the hinterland survey in Japan 
2.2. Findings from port district survey 
 The volume of semi-trailer traffic according to direction and time period on expressways and general roads 
around Daikoku Pier at the Port of Yokohama are shown in Figure 2. As the figure shows, it was found that those 
utilising expressways account for 70–80% of these semi-trailers. As well, they are greatly influenced by container 
terminal gate open times, there are peaks in their volume during the morning and afternoon, and traffic volume 
significantly drops at night. However, with respect to time periods before the gates are open, it was found that traffic 
volume increases from around 5:00 am. As well, Figure 3 shows a breakdown of the number of vehicles according 
to container size (20ft, 40ft, 40ft high cube) with respect to direction and use/non-use of expressways. The same 
tendencies were shown for 20ft containers which occupied a little under half of all the containers transported, and 
high cube containers occupied around 1/3 of 40ft containers, despite the direction of travel and use/non-use of 
expressways. 
A similar survey was implemented at Honmoku Pier at the Port of Yokohama and at Hitachi-Naka Port, although 
the results of these surveys are omitted here due to space limitations. (As the Daikoku Pier survey which was 
implemented first found there was very little traffic volume during the night-time, these surveys were conducted 
during a 12 hour period from 7:00 am until 7:00 pm). From the Honmoku Pier heading in the direction towards the 
city centre, a high ratio of expressway use was observed (as at Daikoku Pier) because of a well provisioned 
expressway network. On the other hand, the ratio of expressway use was less than 20% heading towards the suburbs, 
which is relatively nearer in terms of distance to the end of the metropolitan expressway (approx. 10 km). As well, 
very few vehicles were seen using the expressway around the Hitachi-Naka Port where there was hardly any traffic 
congestion on surrounding general roads. 
  
III-2 Tohoku (60km)
III-1 Tohoku (30km)
III-3 Tohoku (100km)
II-2 Joban (60km)
II-1 Joban (30km)
IV-3 Kan-etsu (150km)
IV-2 Kan-etsu (60km)
IV-1 Kan-etsu (30km)
V-2 Chuo (60km)
VI-2 Tomei (100km)
V-1 Chuo (30km)
VI-1 Tomei (30km)
VII-1 Yokohama-Yokosuka (30km)
Port distinct
III-4 Tohoku (200km)
III-5 Tohoku (400km)
I-2 Higashi-Kanto (60km)
I-1 Higasi-Kanto & Keiyo (30km)
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Figure 2 Traffic volume of semi-trailers with international maritime containers in the Port of Yokohama, Daikoku District according to traffic 
direction and time period 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Breakdown of the number of semi-trailers according to container transport size in the Port of Yokohama, Daikoku District with respect 
to direction and use/non-use of highways 
2.3. Findings from hinterland survey 
 The results of the hinterland survey will be explained focusing mainly on the ratio of expressway use and traffic 
volume according to time periods. As for breakdown according to container size, the ratio of 40ft containers was 
slightly higher compared to the breakdown for the port district shown in Figure 3, and differences according to 
direction and distance travelled were not observed. 
2.3.1. Ratio of expressway use 
The ratio of expressway use in each district is shown in Figure 4. The ratio of expressway use decreases further 
away from the port district (mainly Ports of Tokyo and Yokohama) in any direction within a 100km sphere. 
Comparing the ratios of expressway use in a 30km, a 60km, or 100km sphere in each direction, and testing 
differences in ratio of use using a significance level of 5%, the ratios of use in every direction were significantly 
higher closer to the ports. A tendency was also observed for ratios of expressway use to rise again at distances 
beyond 100km from the ports of Tokyo and Yokohama which is outside the Tokyo metropolitan area. These results 
are consistent with the results of the Japanese Survey on Net Cargo Flow (2000).  
There were differences in ratios of expressway use according to the direction of travel, including high ratios of 
use on the Chuo Expressway and Yokohama Yokosuka Road, and low ratios of use on the Tohoku Expressway and 
Kan-Etsu Expressway. This is surmised to be due to the good/bad travelling conditions on highways running parallel 
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to these expressways. National highways running parallel to the Chuo Expressway and Yokohama Yokosuka Road 
are undulating roads with many tunnels and curves, making it extremely difficult for semi-trailers with international 
maritime containers to drive on. On the other hand, high-standard highways running parallel to the Tohoku 
Expressway and Kan-Etsu Expressway are well developed possessing infrastructure such as bypasses from the 
Tokyo metropolitan area to the suburbs. Looking at the results according to travel direction, the ratio of use in most 
districts heading toward the city centre (or toward the ports) was greater than the ratio of use heading out from the 
city centre (or toward the suburbs). As explained later, this is due to the greater number of semi-trailers heading into 
the city mainly during the daytime.  
These ratios were also compared with the ratio of expressway use by general cargo vehicles calculated by the 
data taken from a Road Traffic Census (2000) at points closest to the survey points of this study. Despite physical 
passage conditions being more stringent for semi-trailers, the ratio of expressway use by semi-trailers with 
international maritime containers was at least 20–30% less than the ratio of expressway use by general cargo 
vehicles in all districts with two exceptions where the condition of parallel running roads was very poor. More 
specifically, the behaviour of semi-trailers with international maritime containers in selecting a travel route 
including the use/non-use of expressways was assumed to be different from that of general cargo vehicles. Therefore, 
a discussion focusing only on semi-trailers with international maritime containers which show different behaviour 
patterns from general cargo vehicles is important. The promotion of expressway use for semi-trailers is thought to 
have larger impacts on logistics, the environment, and safety, although absolute numbers will not be large. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 Ratios of expressway use in hinterland areas according to direction and distance from the ports 
2.3.2.  Traffic volume according to time period 
Figure 5 shows the results in four districts within a 200km distance along the Tohoku Expressway as an example. 
From the figure, in the direction heading out of the city centre towards the suburbs, there is a peak in traffic volume 
at dawn, and the ratio of concentration into this time period tends to decrease as one gets further from the city centre. 
In addition, there are also smaller peaks around midday and from evening through the night-time, and the share of 
traffic volume in these time periods becomes greater as one gets further from the city centre. In particular, shares of 
traffic volume during the night-time became greater as the travel distance increased.  
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Figure 5 Traffic volume of semi-trailers with international maritime containers in hinterland areas (in the Tohoku Expressway direction) 
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On the other hand, in the direction heading toward the city centre of Tokyo, there is a peak in traffic volume 
during the morning. As was the case in the direction heading out of the city centre, the concentration ratio of traffic 
volume in this time period becomes lower as survey points draw further away from the city centre. As well, there are 
other peaks such as during the afternoon and late in the night and the shares of traffic volume in these time periods 
are greater as one gets further away from the city centre.  
When looking at the ratio of expressway use according to time period, in most districts the ratio of use decreases 
during the night-time compared to the daytime, particularly in the direction heading out from the city centre with 
few exceptions.  
From these observed facts, the flow patterns of semi-trailers with international maritime containers are as follows. 
As for the short-distance transport of cargo, irrespective of whether the cargo is being imported or exported: 1) 
transport vehicles will depart from the port area at dawn, arrive at the destination between 8:00–9:00 am in time for 
the start of business operations, and van cargo (i.e. peak in the direction out of the city centre); 2) will later return to 
the port by midday (i.e. peak in the direction toward the city centre); and 3) depart for other destinations again after 
midday (second peak in the direction out of the city centre). While one round trip (to the destination and back again) 
per day is the basic flow pattern for the long-distance transport of cargo, patterns such as the following are also 
suggested: 1’) depart the night before, drive throughout the night-time and have a short nap in the vicinity of the 
destination (peak during the late-night in the direction out of the city centre); 2’) return to the port area by evening 
driving throughout the daytime; or 2”) sleep until late-night when there is little or no traffic and return at dawn (peak 
time period during the night-time and late-night hours in the direction towards the city centre). These assumed 
patterns are basically consistent with the results of interviews by the authors of logistics companies which transport 
international maritime containers by semi-trailers. 
3. Field Surveys in South Korea and a Comparison with Japan 
3.1. Survey summary 
According to information obtained at the Port of Busan, approximately 90% of container cargo 
imported/exported at the Port of Busan is transported from/to the hinterland area by roads. These road transport 
shares are increasing every year. A preliminary interview survey conducted by the authors found that half of these 
vehicles depart and arrive at Seoul City (located approx. 430km from the Port of Busan) and in its suburbs. 
Attributed also to the fact that expressway tolls are about 1/10 of the costs in Japan, most of the trucks with 
international maritime containers use the expressway. 
A summary of a cross-sectional traffic survey in South Korea is shown in Table 2, and survey points are shown in 
Figure 6. As with the survey in Japan, the South Korea survey was conducted in the port district (Port of Busan) and 
in its hinterland area. Here, note that full trailers with international maritime containers are not targeted for this 
survey, although they are sometimes observed in South Korea unlike in Japan. Based on the results of the 
preliminary interview survey, the hinterland survey was conducted along four main routes heading to the suburbs of 
Busan City. As these routes are all toll roads or routes directly connected to toll roads in the suburbs, an 
investigation for estimating the ratio of expressway use was not conducted in this survey, in contrast to the survey in 
Japan (i.e. the survey focused on the size of containers and transport patterns and traffic volume according to time 
period). 
Table 2 Summary of the South Korean Survey 
1) Port District 2) Hinterland
Date
Time
Number of places 4 4
Target
Methodology
24hours
semi-trailers with 20ｆｔ，20ft x 2, 40ｆｔ, 40ft high cube
container, and without containers
manual counting and video recording
8:00 am - 8:00 am(next day), 8 (wed.) March, 2006
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patterns are basically consistent with the results of interviews by the authors of logistics companies which transport 
international maritime containers by semi-trailers. 
3. Field Surveys in South Korea and a Comparison with Japan 
3.1. Survey summary 
According to information obtained at the Port of Busan, approximately 90% of container cargo 
imported/exported at the Port of Busan is transported from/to the hinterland area by roads. These road transport 
shares are increasing every year. A preliminary interview survey conducted by the authors found that half of these 
vehicles depart and arrive at Seoul City (located approx. 430km from the Port of Busan) and in its suburbs. 
Attributed also to the fact that expressway tolls are about 1/10 of the costs in Japan, most of the trucks with 
international maritime containers use the expressway. 
A summary of a cross-sectional traffic survey in South Korea is shown in Table 2, and survey points are shown in 
Figure 6. As with the survey in Japan, the South Korea survey was conducted in the port district (Port of Busan) and 
in its hinterland area. Here, note that full trailers with international maritime containers are not targeted for this 
survey, although they are sometimes observed in South Korea unlike in Japan. Based on the results of the 
preliminary interview survey, the hinterland survey was conducted along four main routes heading to the suburbs of 
Busan City. As these routes are all toll roads or routes directly connected to toll roads in the suburbs, an 
investigation for estimating the ratio of expressway use was not conducted in this survey, in contrast to the survey in 
Japan (i.e. the survey focused on the size of containers and transport patterns and traffic volume according to time 
period). 
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Figure 6 Survey points in South Korea 
3.2. Findings from port district survey and comparison with Japan 
The traffic volumes of semi-trailers into and out of the port district at container terminal entrances are shown in 
Figure 7. For both the carrying in and out of cargo, in addition to the fact that hourly traffic volume was greater 
during the afternoon compared to the morning, there was considerable traffic volume during evening time periods 
(19:00–23:00) despite surcharges (50% price increase from 18:00 until 7:00 the following morning). Even during 
the late-evening (after 24:00), some traffic volume was observed. Furthermore, there was less traffic volume during 
conventional work breaks at 12:00, 18:00, and 24:00, compared to the time periods before and after these times. 
Compared to the results of the survey conducted in Japan at the Port of Yokohama, Daikoku Pier shown in Figure 2, 
it is clear there are large time distribution differences in traffic volume in front of the Port of Busan terminal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7 Traffic volume according to time period in front of the Port of Busan terminal (total number of container-carrying vehicles) 
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A breakdown of sizes and transport patterns is shown in Figure 8 on the left side. The figure illustrates the 
following findings: 1) judging from a point in front of the terminal gate as a standard point of reference, semi-
trailers with chassis but without containers accounted for almost half of all vehicles. From this fact, most were 
presumed to be one-way cargo transports; and 2) the number of semi-trailers loading two 20ft containers was 11.1% 
of the total which was almost equal to those carrying one 20ft container (12.2%). This shows that in terms of 
number of containers, 2/3 of 20ft containers are transported by semi-trailers loading two 20ft containers. The first 
finding was mainly due to insufficient terminal space. A comparison with Japan cannot be made because the survey 
in Japan described in the first part of this paper did not count semi-trailers with chassis but without containers; 
however, it is expected that situations are similar in Japan. With respect to the second finding regarding loading two 
20ft containers, such vehicles are hardly ever observed in Japan due to various restrictions (refer to Watanabe et al., 
2008), and is a major difference.  
Here, the authors focused on the weight of vehicles loaded with two 20ft containers. As the traffic volume survey 
monitored only the external appearance of vehicles, the weight of vehicles (including both stuffed/empty containers) 
could not be ascertained. According to the data obtained from another terminal at the Port of Busan, empty 
containers accounted for only 13.0% of 20ft containers which are transported by semi-trailers loading two 20ft 
containers. This fact tells us that this type of transport is not only used to transport empty containers which is 
commonly recognized, but is also widely employed for the transport of stuffed containers. The weight distribution of 
stuffed containers is shown in Figure 9. While most of them are light-weight containers weighing only a few tons in 
total for two containers, there are more than a few cases in which the total weight exceeds 30 tons and both 
containers are near the upper limit (normally 24t) of ISO standards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8 Breakdown of transport patterns at Port of Busan terminal (left) and the suburbs of Busan City (right) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 Weight distributions (stuffed containers only; contents only) according to size and transport pattern at a terminal at the Port of Busan 
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3.3. Findings from hinterland survey and comparison with Japan 
The traffic volume according to the direction and time period for the four routes shown in Figure 6 connecting 
the Port of Busan with its hinterland area is shown in Figure 10. Among the four routes, a different tendency is only 
observed for Expressway Number 2 where relatively less traffic is estimated heading toward Seoul. Most trailers are 
thought to be heading towards Seoul on the remaining three routes, taking a half day in one direction. From this 
figure, it is surmised that vehicles travelling in either direction which depart from one location in the morning and 
arrive at the other location in the evening are most numerous, followed by vehicles departing one location between 
the evening and the middle of the night and arriving at the other location the following morning. On the other hand, 
Expressway Number 2 is different from other routes particularly in the direction heading toward the suburbs, with a 
tendency for small peaks in traffic volume during the daytime, and very large volume from late-night until dawn. 
These findings are relatively close to the results from the hinterland survey in Japan shown in Figure 5.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10 Volume of semi-trailers with international maritime containers (excluding semi-trailers only with chassis) according to time period in 
the Port of Busan hinterland area 
Comparing the breakdown according to container size and transport pattern shown on the right side of Figure 8 
with the results in front of the container terminal shown on the left side of the figure, the ratio of semi-trailers with 
chassis but without containers is very small, shares of vehicles with two 20ft containers among 20ft container 
transports are roughly equivalent, and the tendency for numbers of 20ft and 40ft containers to be almost equal is 
similar to the tendency observed in front of the terminal. Among them, since semi-trailers with chassis but without 
containers are generally considered too frequently travel back and forth between the terminal and the container 
depot, and the proportion of such vehicles travelling on the Number 2 Expressway is significantly small (this will 
not be shown in the figure due to space limitations), many of the vehicles with only chassis observed in the suburbs 
are expected to be travelling back and forth to/from Yangshan ICD (handled 1,330,000 TEU in 2005) located 
approximately 30km in the suburbs from Busan City. 
4. Conclusion and Implications for Land Transport of International Maritime Container in Japan 
In this study, the authors conducted a cross-sectional traffic volume survey of semi-trailers with international 
maritime containers at the port districts and hinterland areas in Japan and South Korea, estimated the ratio of 
expressway use of semi-trailers, investigated the breakdown according to container sizes and transport patterns, and 
considered daily traffic flow patterns on the basis of time period distributions according to distance from city centres 
and according to district. Based on these results, the common patterns and differences in Japan and South Korea 
were examined. In particular, points which may have implications for Japan in a comparison with transport 
conditions of semi-trailers with international maritime container in South Korea, are discussed below. 
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4.1. Container terminal gate open times 
Due to various contributing factors, the container terminal gate open times at most ports in Japan including the 
five major ports is between 8:30–16:30 (one hour lunch break), and it is difficult to freely transport cargo in and out 
of the gates during the evening and late-night. When discussing this topic in Japan, it is sometimes stated that “there 
may not be a demand if the gates were opened during the evening and late-night.” However, at the Port of Busan 
where a 24 hour gate open policy is already in place, heavy utilisation is observed particularly during the night-time 
(18:00–24:00), despite the fact that surplus fees have been imposed. In addition, in some ports of Japan, container 
terminal gates are located in the city area; therefore, more collaborative and consistent policies to reduce traffic jams 
and conflicts with other freight vehicles in the city are desired. 
4.2. Vehicles loading two 20ft containers 
It is easy to think that vehicles loading two 20ft containers at one time are a very efficient transport method. 
However, as described in detail by Watanabe et al. (2008), this method of transport is hardly observed in Japan at all, 
as chassis which do not accommodate this type of transport are in use due to road conditions etc. On the other hand, 
this means of transport can be seen very frequently not just in South Korea but in various other Asian countries, 
although there has not been ample statistical data until now. This study has shown that quantitatively that this type 
of transport is common at least in South Korea. In terms of number of containers, approx. 2/3 of 20ft containers 
were transported by semi-trailers with two 20ft containers. In addition, since this type of transport was often thought 
to be used exclusively for transporting empty containers, this research clarified that it was often used for 
transporting stuffed containers as well. In order to encourage vehicles to load two 20ft containers in Japan, technical 
development of low-floor chassis and a review of transport system of heavy vehicle including improvement of 
infrastructure in proper places as well as institutional control are needed.  
4.3. Use of inland depots 
While unable to provide in-depth explanations in this paper due to space limitations, particularly regarding 
regions such as South Korea where there is a high ratio of long-distance transport, locating an inland container depot 
near the area of production and consumption, as with Uiwang ICD in the suburbs of Seoul, can lessen the burden of 
transporting empty containers to the port district and the efficiency of transports is improved. At Japan’s ports, 
small-scale van pools (empty container depots) are interspersed in the vicinity of terminals, and have sometimes 
caused local traffic congestion. Moreover, depots have not been sufficiently developed in the inland region. There is 
a high need to allocate relatively large-scale depots in a balanced manner near expressway ICs etc. at port districts 
and inland regions to improve the efficiency of freight transport. These inland depots will contribute to realizing 
more efficient transport for many types of cargo, not only for international cargo.  
4.4. Measures to promote expressway use of semi-trailers with international maritime containers 
It is desirable that semi-trailers with international maritime containers utilize expressways and high-standard 
highways as much as possible, considering their safety and environmental impact and to realize socioeconomically 
efficient transport, especially in urban areas. In South Korea, since transport distances to Seoul are long, there are 
few high-standard highways, and as expressway tolls are relatively inexpensive (e.g. a toll for large freight vehicle 
from Busan to Seoul is around 40 US$, while it is around 235 US$ for the same distance transport in Japan), most 
vehicles use expressways particularly in the suburbs. In Japan as well, there is a strong need to consider measures to 
promote expressway use by semi-trailers with international maritime containers. These will not only include soft 
measures such as toll discounts, but many hard infrastructure measures such as increasing the degree of direct 
connectivity of ports to expressways, and by allocating the aforementioned large-scale depots in the vicinity of 
expressway ICs. These policies are also effective for the transport of domestic cargo, not only international cargo. 
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